INTRODUCTION
The Nuclotron, a superconducting accelerator of relativistic nuclei, was designed and constructed at JINR Laboratory of High Energies from 1977 to 1993, with the first pilot run performed in March 1993. Early in the accelerator operation, experiments were con ducted at the internal target and slow beam extraction for fixed target experiments has been realized since 2002. During the first 14 years of the Nuclotron oper ation for experimental investigations, beams from pro tons to ions of iron were accelerated and the possibility of accelerating polarized deuteron beams was shown [1] . Since 2003, after the Synchrophasotron had been decommissioned, the Nuclotron has been the sole basic JINR facility running in the range of relativistic energies of accelerated ions.
In 2007, work began at JINR on constructing a new accelerator storage facility, NICA, on the basis of the Nuclotron synchrotron [2] . The main aim of this project is to conduct, in the coming 5-7 years, the experiments for studying strong interaction in hot and dense quark-gluon matter and a search for possible formation of a "mixed phase" of such matter. The experiments will be realized in colliding beam mode. In the second stage of the project implementation, it is planned to collide intersecting light ion beams and beams of polarized protons and deuterons. The latter will allow for setting up particle spin physics experi ments that pursue JINR research program in this field at a qualitatively new level. Furthermore, experiments are planned to continue at the Nuclotron extracted beam and at the internal target. The NICA/MPD project realization will place JINR into the world's front line in these fields of research.
Basically completed by the beginning of 2011, the first stage of the NICA/MPD project included the fol lowing activities:
-development of a detail design of the accelerator facility;
-development of a project of the MultiPurpose Detector (MPD); -appropriate experimental design work on the elements of the accelerators and the detector; -step by step upgrade of LHEP's infrastructure; -purchase of materials and start of manufacturing the equipment of long term production cycle.
The key part of the first stage was the upgrade of the Nuclotron synchrotron (the Nuclotron M project), intended to show a possibility of its long and reliable operation at parameters close to the NICA project requirements.
The necessity of radical modernization of LHEP's accelerator facility was caused by two basic reasons. In the first place, the Nuclotron's main systems were cre ated in the early 1990s, when the economic situation did not allow the accomplishment of the project in full volume. For example, the upgrade program for the LU 20 accelerator remained uncompleted; a booster synchrotron was not constructed; the RF acceleration system of the Nuclotron was realized as a full scale prototype for commissioning period; the diagnostics of the circulating beam was carried out only partially; the control system for vacuum diagnostics in the beam pipe was almost entirely absent; the power supply and protection systems for the ring lattice magnets did not conform to the reliability requirements in full mea sure. Second, the infrastructure of the Laboratory has not been brought up to date for several decades. Man ufactured in the mid 1980s, the Nuclotron's main technological systems by far exhausted the limit of their technical lifetime, making some of them obso lete. The general milestones of the project were speci fied as the acceleration of heavy ions at atomic num bers larger than 100 (prior to the modernization the heaviest ions accelerated at the Nuclotron were the iron ones) and stable and safe operation of the mag netic system at 2 T of the dipole magnets (the earlier achieved maximum field value was 1.5 T). The tasks of no less importance were to assure reliable long term operation of the facility and to increase the intensity of the accelerated beam by reducing the particle losses at all stages of acceleration).
Structurally, the Nuclotron M project was split into 10 subprojects, corresponding to the basic systems of the accelerator facility [3] . In the course of its implementation, many systems of the accelerator facility were substantially upgraded or created anew, and six runs were performed to test and commission the new equipment. Progress of the project is covered in great detail in papers [4] [5] [6] [7] [8] [9] ; the present article gives only the most important results of the project imple mentation.
A BRIEF OVERVIEW OF THE RUNS
Six runs of the Nuclotron operation (nos. 37-42) at total duration of about 3200 h were carried out in the course of the Nuclotron M project implementation. The first priority tasks in the runs were the commis sioning of the upgraded and newly installed facilities, and the investigation and optimization of the operat ing conditions. Physics experiments with accelerated beams were planned in case of successful accomplish ment of "acceleration" tasks. A total of 500 hours were allocated for the physics research program, which is about 15% of the runs' time. A duoplasmatron, a laser source, and a KRION 2 source were used during the runs. Deuterons, lithium nuclei, C 4+ and 124 Xe 42+ ions were accelerated. The pressure in the Nuclotron beam pipe was estimated using ions from the duoplasmatron. Detailed statistics of the runs is given at the Nuclotron's supervisory service site http//nucloweb.jinr.ru/nucloserv/statist/stat main.htm. 
